Abstr'act-Two enhancements have been developed for the heat conduction solution using Fouriertransformed Green's functions. These enhancements allow for more accurate modeling of the laser beam found in practical MO systems. The first is the addition of a "pulse train" typically used for write compensation. The Fourier hansform of this pulse type is modified to reduce the Gibbs phenomenon and to eliminate transition points at the discontinuities. The second is the addition of an apertured and wavefront aberrated laser beam. Also, a study of the formation of FAD masks in MSR disks is presented.
INTRODUCTION
Recently, the heat conduction problem appropriate for MO recording has been solved exactly in frequency space using Fourier-transformed Green's functions [1, 2] . The real space temperature is recovered by the inverse fast Fourier transform (FFT); numerical integrations are unnecessary. The temperature may be calculated anywhere in MO multilayer media (including the semi-infinite media above and below) heated by a pulsed scanning laser. The optical absorption in the media is also calculated exactly (3] . The solution as presented considered only single laser pulses and Gaussian laser beams.
In this paper, we improve the solution in two ways. One is the inclusion of a train of pulses of varying amplitudes and widths. The other is the inclusion of laser beam amplitudes distorted by aperturing and wavefront aberrations. These permit more accurate mode1ing of practical MO disk systems.
We then report on an application of the above theory to the study of mask formation in magnetically induced superresolution (MSR) disks. "Ve studied the relationship between the steep rise ob-343 served in the experimental C IN curve and the shape of the mask.
RESULTS AND DISCUSSION

Pulse train
In Ref.
[1], write compensation was demonstrated with a quadrilateral pulse. In practice, the pulse train shown in Fig. 1 is customarily used.
• t Fig. 1 . Pulse train containing n pulses of arbitrary amplitudes and widths.
The pulse train can be expressed as where net) is the rectangle function defined by [4] 
The theory requires the Fourier transform of ei21rv /3"t X (t) where v is the laser scanning speed and f3x is the Fourier variable conjugate to x. The result is
The inverse FFT of Eq. (3) has two undesirable features: Gibbs phenomenon and transition points at the discontinuities. The first can be reduced by prealiasing the Fourier transform,
where fperiod is the FFT frequency period and l\t! :::::: 5. The second can be eliminated by adding appropriate delta functions 8(t -t p ) which in frequency space is written as Figure 2 shows an example pulse train for write compensation after inverse FFT'ing and the corresponding temperature distribution for the MnBi system given in Ref.
[1].
Aperturing and aberrations
The electric field from the laser after passing through a collimator is written as
..... factor between the half-maximum amplitude and the lIe amplitude, and' fcol1 is the collimator focal length.
After passing through the aperture (objective lens), the electric field incident on the disk is [5] 
where ,\ is the laser wavelength, Ro is the distance between the aperture and disk, and W(x, y) is the phase factor which introduces wavefront aberra-X exp ( (fCOIl si~(eOy)) 2), (6) 
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FAD masks
We used the above method to study the onset of front-aperture-detection (FAD) mask formation in MSR disks. This event is signaled by a steep rise in the CN ratio which occurs at a critical readout power that depends on the linear velocity. Figure 4 shows the CN ratios as a function of the readout power measured from a disk system described by Tables I and n. The mark length was 0.35 pm.
Temperature simulations were carried out using the parameters listed in Tables I and n .
Experimental values were used for ex, e y , Jeon, and Jobj. The lattice parameters necessary for numerically evaluating the theory are given in Table Ill . The elliptical light spot focused on the disk had 1/e 2 widths 1.38 pm (radial) and 0.94 pm (tangential). Figure 5 shows the calculated masked areas defined by the masking temperature Tmask = 130°C [6] for various readout powers. The experimental results shown in Fig. 4 are fairly well simulated by the calculated results shown in Fig. 5 . Although the masked region expands with increasing velocity, the size of the crescent-shaped aperture changes relatively slowly. Thus MSR can be adapted to various linear velocities simply by optimizing the readout power. 
